Abnormalities of the cortico-striatal-thalamic-cortical (CSTC) and the limbic-cortico-striatal-thalamic-cortical (LCSTC) circuits have been hypothesized in mood disorders. We performed principal component analysis (PCA) to identify latent volumetric systems on regional brain volumes and correlated these patterns with clinical characteristics; further, we performed exploratory structural equation modeling (SEM) to test a priori hypotheses about the organization among the structures comprising the CSTC and LCSTC circuits, and to investigate differences among subjects with bipolar disorder (BD), major depressive disorder (MDD), and healthy controls (HC). Participants included 45 BD and 31 MDD patients, and 72 HC. Regional MR brain volumes were used to calculate patterns of volumetric covariance. The identified latent volumetric systems were related to the depression severity and the duration of illness. BD differed from HC on the estimated parameters describing the paths of cortico-striatal, thalamo-striatal and intrastriatal loops of the CSTC circuit, and the paths between anterior and posterior cingulate cortex (PCC), and hippocampus to amygdala of the LCSTC circuit. MDD differed from HC on the paths between putamen and thalamus, and PCC to hippocampus. This study provides evidence to suggest different organizational patterns among structures within the CSTC and LCSTC circuits for BD, MDD, and HC, which may point to structural abnormalities underlying mood disorders.
Introduction
Despite relatively preserved global brain volumes (Soares and Mann, 1997) , several studies suggest regional gray matter (GM) abnormalities in patients with bipolar disorder (BD) (Lopez-Larson et al., 2002; Sassi et al., 2004; Kaur et al., 2005; Lyoo et al., 2006; Bearden et al., 2007) . In studies using structural magnetic resonance imaging (MRI), regional gray matter volume deficits in the prefrontal cortex (PFC), particularly the subgenual PFC (SGPFC, BA 25) or more specifically the subgenual anterior cingulate cortex (sACC), have been reported in BD (LopezLarson et al., 2002 ), unmedicated BD (Sassi et al., 2004 , familial BD and major depressive disorder (MDD) patients (Drevets et al., 1997 (Drevets et al., , 1998 Hirayasu et al., 1999; Botteron et al., 2002) . In addition, smaller amygdala volumes have been shown consistently in child and adolescent BD (Blumberg et al., 2003; Chen et al., 2004; DelBello et al., 2004; Chang et al., 2005) , though both larger and smaller amygdala volumes have been reported in adult BD compared with healthy subjects (Pearlson et al., 1997; Strakowski et al., 1999; Altshuler et al., 2000; Brambilla et al., 2003) . Deficits in other connected structures such as the hippocampus (Swayze et al., 1992; Beyer et al., 2004) , striatum (Haznedar et al., 2005) and dorsolateral prefrontal cortex (DLPFC) (Soares et al., 2005) have also been reported, though the results are not conclusive (Strakowski et al., 1999; Altshuler et al., 2000; Brambilla et al., 2003; Hwang et al., 2006) .
Several models explaining emotional deficits in bipolar and depressive disorders have been hypothesized (Savitz et al., 2005; Strakowski et al., 2005) . The converging evidence from neuroimaging, neurophysiology, and social cognition studies supports the framework of dysfunctional networks within subcotical (striatial-thalamic)-prefrontal circuitry subserving cognition and neuropsychological process of emotional regulation in mood disorders (Drevets, 2001; Green et al., 2007; Taylor Tavares et al., 2008) . Specifically, diminished prefrontal modulation of subcortical (e.g. thalamus and basal ganglia) and medial temporal structures (e.g. ventral striatum, amygdala and hippocampus) within an anterior limbic network (hypoactive "top-down" dysfunction of prefrontal cortex and hyperactive "bottom-up" regulation of limbic system).
The cortico-striatal-thalamic-cortical (CSTC) loop and the limbiccortico-striatal-thalamic-cortical (LCSTC) loop are the two major
